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Technical
change and
productive
restructuring

Eugenio Lahera*

This article analyses the direct and indirect impact of
new technologies on the Latin American economy,
and in particular the way in which such technologies
can become a factor capable of easing the present
gituation. Of particular interest is the contribution
made by technical change to the increase in incerna-
tional competitiveness and to the necessary restruc-
turing of national economies,

The influence of technical change on develop-
ing countries is somewhar ambiguous, since jt poten-
tially includes both positive and negative aspects.
One independent variable that may help w makethe
difference becween these two kinds of result consists
in che policies applied in each councry.

In the rext we analyse various approaches to the
design of these policies, arriving at the conclusion
that a prerequisite for their viability is their integta-
tion into overall economic options.

*Technical Secretary of CEPAL Revietw. The author
wishes to chank Fernando Fajnzylber, Alicia Frohmann,
Mactine Guerguil, Hugo Nacheeff and Anébal Piavo for
their comments. This arvicte is based on a lecture given by
the author at the seminar on Technology and Prespects of
Development in Latin America organized by UNCTAD and
PRODEC at JUNAC, Lima, in November 1987.

“But things gei darker as we move to ask them"
John Ashberry, The Grapevine

Introduction

Even though the first patent offices in the region
were created towards the end of the nineteenth
century —the patent office in Guatemala City
has just celebrated its one-hundredch
anniversary— there is in Latin America a
marked dissatisfaction with the handling of
technological problems. The following discus-
sion, which includes elements that are clearly
subjective, is intended to make a modest contri-
bution to the debate on the subject, a thankless
task because it requires the consideration of
questions highly diverse in scope, some of them
of the most fundamental kind, inasmuch as tech-
nology is interwoven with a very broad range of
sacial relarionships.

The article consists of four sections. In the
first section we consider the types of technologi-
cal change that are represented by the new tech-
nologies and the principal characteristics of
each. The second section contains an analysis of
some of the consequences these innovations pro-
duce in the international economy. Next we shail
study technical progress as one of the factors
offering a way out of the present regional crisis.
Lastly, in the fourth section we formulate some
lines of policy. The wortk is supplemented by a
basic bibliography on the impact of new
technologies.

I

What is the problem?:
technical change or
Industrial Revolution

1. The “emerging technological paradigm”

It has been said that we are now witnessing the
exhaustion of a long Kondratiev wave and the
development of a new Industrial Revolution,
although the question whether it is the second or
a later Industrial Revolution is in dispute, It
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appears that we are facing not so much a series of
technological changes as a new technical and
economic paradigm. This paradigm, it is
claimed, relates all of these changes to a funda-
mental transformation; the central role played
by data processing and the development of the
electronic complex.

This globalizing vision has unquestionable
merit, since it enables us to capture in a single
concept the dynamism and the direction of tech-
nological change. Howevet, it puts too much
emphasis on the continuities that characterize
the present process, and this fact is translated
into the vision of an integrated “package”, which
may seem accessible as a single entity to the
developing countries; furthermore, its compre-
hensive nature makes it difficult to analyse it for
operational and policy purposes.

In reality "technology” is an abstraction
which covers a collection of techniques, methods
and skills related to the way to atcain specific
objectives. It includes such diverse elements as
data processing, medical practices, analycical
techniques based on mathemarics, the synthesis
of engineering and design, algorithms for the
solution of problems, compurer programmes
and the systems associated with them, and the
application of new scientific discoveries to the
economical production of goods and services. It
is not easy to make accurate generalizations
about such a broad collection of items.

2. Brief summary of the principal
technological innovations and
their development

In what follows, we present a relatively arbitrary
grouping of the main rechnological develop-
ments of the recent past.

Electronicr. Technologies based on micro-
electronics relate fundamentally 1o the produc-
tion, processing, transmission and storage of
information by electronic means. Microelectron-
ics actually consists of four major groups which
are interrelated:; the first group includes basic
technologies (microelectronics and optoelec-
tronics), whose most immediate scientific roots
are found in electronics, optics and electromag-
netism; the secand includes the field of informa-
tion science, or the technologies relating to
computation; the third group is that of telecom-

munications, which deals with the transmission
of images, sounds and data by various means;
and the fourth group consists of instrumenta-
tion, especially instrumentation for measure-
ment and control. The boundaries between the
last three groups are tending to disappear
because of the advances made in basic
technologies.

New materials. This group consists chiefly
of light materials, high-temperature materials
and materials for electronic components. They
may be metals, treated to make them harder and
to attain various configurations and concentra-
tions; ceramic and inorganic materials; poly-
mers; composite materials, prominent among
which are those reinforced with fibres; and sil-
icon, a key input for information sciences,

Bsotechnology. This consists in the utiliza-
tion of living micro-organisms (yeasts, fungi and
bacteria), as well as animals, plants and cellular
components for the conversion, synthesis,
decomposition and concentration of specific sub-
stances, DNA recombination technology implies
the direct manipularion of genetic material by
selecting the desired gene and chemically bond-
ing it to the DNA of a recipient, with a view 1o
introducing the resultant hybrid into a cell capa-
ble of reproduction and protein synthesis.

New sources of emergy. These are solar,
wind, ocean, geothermal, bituminous-shale, bio-
mass and thermochemical energy. There are also
new developments in nuclear energy.

Other technologies. Some others are the
tesult of applications of the above-mentioned
generic technologies to specific spheres, such as
changes in the handling of sea-going ships and
remote sensing by means of satellites.

3. Principal characteristics of
technical innovations

These technologies, generated principally in
industrialized countries which have a high
degree of social organization, have helped to
increase productivity and competitiveness in
general: the manner in which they do this
depends on the country’s scientific resources, the
characteristics of its economy —including the
natural resources it possesses— and the specific
problems confronted by that economy. These
technologies, endowed with a growing scientific
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base, produce savings in manpower, natural
inputs and energy, highlighting their systemic
characcer in contrast with the separate existence
of artifacts and machines, Their creation and
development have been produced, to a decisive
extent, by the support and financing they
obtained from the State. This is so because the
risk associated with technological innovation,
especially its financial cost, has increased
dangerously.

There exist specific sectors which are privi-
leged carriers of techaical change. They are to be
found with absolute preference in the industrial
sector {Fajnzylber, 1987}, Technologies relating
to information, for their part, have tended tw
take the flow of information as the centre of the
production process. They have accelerated the
process of direct incorporation of knowledge
into capital equipment, which has a strong influ-
ence on the participation of human labour in the
production process (Nochteff, 1987).

Some consequences for

L. Impact on the economies of the
industrialized cowntries

The versatility and flexibility of microelectronics
is breaking down the sectoral barriers to entry,
altering the prevailing views about economies of
scale and generating a great many possibilities
for particular applications to new products and
systems, including application by marginal vari-
ations oriented towards the differentiation of
the product (Lahera and Nochteff, 1983).

“QOptimal practice” in production will be
maodified by the increases in productivity, the
savings in material inputs, the reduced share
represented by labour costs in total costs, and a
certain reduction in the importance of econo-
mies of scale. These changes affect policies con-
cerning research and development policies and
concerning employment, as does the geographi-
cal location of plants, among other factors.

From another point of view, the demand for
labour is also undergoing changes. A separation

New technologies create more leisure time,
that is to say, time not devoted to the mere
reproduction of life. This creates the challenge of
satisfactorily filling such time and raises the
problem of the distribution of the fruits of leis-
ure time, which are adapted in a differentiated
manner, as pointed out by Prebisch and Pinto.!
In the particular case of cthe genetic manipula-
tion of living organisms, technology raises ques-
tions which go beyond the technical and
economic field.

Considered from a different point of view,
for the first time in history it is becoming techni-
cally feasible to ensure the material future of
mankind —within the present limits of social
life— through the hypothetical extensive appli-
cation of current technological knowledge. Para-
doxically, this also makes it possible to bring
about the total destruction of life on our planet.

the international economy

tends to arise between increases in productivity
and increases in employment, and relatively
high rates of structural unemployment are being
reached, which is causing an unprecedented
social problem. Parallel with this, there is a
polarization of the skills required.

While the share represented by direct labour
costs is decreasing, there is an increase in the
share represented by costs associated with
research and development. To the increased
financial costs is added the need for greater
research and development capacity in order to
strengthen the relative power of the principal
productive organizations, so that we observe a
relative “dematerialization” of production in
terms of costs.

There is an accelerated increase in produc-
tivity and capital-intensiveness within the ser-
vice sector, which has recently undergone a

IConcetning Prebisch's views, see Gurrier (1981, concern-
ing those of Anibal Pini, see Pinto (1965).
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technological transformation equivalent to what
the first Induscrial Revolution meant for manu-
facturing acrivities.

The consequences outlined above are operat-
ing as a process in time, without completely
changing a factor or branch of activity simul-
taneously in the same direction. We are dealing
with changes which follow the logic of flow, not
the logic of a change in stockpiles (Nochreff,
1987).

2. Effects on the snternationasl economy

a) Trade

Under some circumstances technological
advances may create trade, while under others
they may destroy it. The substantial increase in
the information sent beyond national frontiers
will, at least in part, compensate for the flow of
goods. As Latin American countries gradually
approach the conditions of supply and demand
in the induscrialized countries, they will also
come closer to the innovations they generate,
and therefore we must suppose that trade result-
ing from technological differences will decrease.
On the other hand, in an environment character-
ized by low growth rates, the orientation of tech-
nology will be based more on shortening the
cycle and differentiating the product, and less on
expanding the demand. Lastly, the increased
flow of information will make it easier for non-
traditional exporters to participate in interna-
tional trade.. Transactions in services will
continue to grow in importance (Vernon, 1983).

by Divect foreign investment

The process of internationalization of the
production process is affected, among other vari-
ables, by technical innovations. There are altera-
tions in comparative advantages and in the
optimal organization of production. Both factors

may accentuate the orientation of direct foreign
investment towards industrialized countries. At
the same time, che persistence or expansion of
the technological gap acts as a stimulus for such
investmenr, both for investment from indus-
trialized countries and for investment originat-
ing in the developing world. The successive
seccoral restructurings —whether total or
partial— will redefine the differences between
the resources possessed by different enterprises,
the point of depatture for the dynamics of direct
investment in foreign countries. The modalities
of internationalization will also be affected, with
a probable increase in vertical integrarion,

<) Financing

"Electronic money” and national and inter-
national transactions carried out by means of
computers are accentuating the volatiliey of
financial flows, causing a decrease in the scope of
currency-exchange policies and financial poli-
cies. According to some sources, currency and
securities operations across national frontiers
exceed US32 rrillion daily.

dy Crlture

The omnipresence of telecommunications
and the similarity of the content originating in
the principal industrialized countries tend to
overcome local preferences and traditions. This
homogenization is a response to and also a pre-
requisite for the dissemination of certain goods,
and services, which satisfy needs or preferences,
even though there may often be reason to ques-
tion the social desirability of the way in which
these things are being done. What seems diffi-
cult is to have the best of both worlds. The
demonstration effect of consumption becomes
magnified, and exclusion from access to the new
goods and services is regarded as a deterioration
in the quality of life.
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Technical progress as one of the factors offering
a way out of the present regional crisis

1. Technology and crisis

Earlier generations of Latin American leaders
often hastened to embrace the "Protestanc ethic”
and, as a result, became privileged and preco-
cious students of "consumer hedonism”, in the
words of Daniel Bell (1977). For several decades
this was facilitated by selective access to political
decisions and by the fact that the masses of the
rest of the people resigned themselves to the
existing order of things; the permanence of
these factors has ceased to be viable in a system
in which informarion is available to everyone
and which tends to break down personalized
links to moral and economic authorities. A
model which does not grow fast enough and
nevertheless guarantees high profits to a small
number of people is politically not viable as a
democracy: it must use fotce to maintain itself.

Growth that is devoid of creativity and is
limited to basic exports can function only if it is
hooked to a locomotive of the international
economy which is moving forward rapidly and
which has a dynamic demand for basic commodi-
ties. When this circle is cut, then perhaps a door
can be opened for creativity.

The crisis in the foreign-financing sector did
not create the present crisis in the incorpotation
of technology into the regional economy; it only
weakened this process even further. In fact, a
relative looseness in the balance of payments has
recently made possible the massive import of
computer elements, which was translated in
many cases into the extensive utilizacion of com-
puters as high-priced typewriters or overgtown
calculators for payroll accounts. Technology pro-
vides a way out, but rigorous prerequisites, both
economic and non-economic, must be satisfied
for its proper utilization. There must be time
and capital formation, but there must also be
policies which define precise objectives and
there must be the design of effective instruments
for attaining those objectives. Technological
policy should form part of an overall strategy of
positive adjustment.

In the same way as this has occurred and is
occurring in other parts of the world, technical
change and the consequent increase in produc-
tivity and international competitiveness offer a
way out of Latin America's present crisis. The
magnitude of what is possible is now approach-
ing the magnitude of what is necessary,
although, as always, this relationship depends on
the social framework in which it is situated. The
crisis represents an opportunity for improve-
ment but also a chance of falling further behind.

A realistic political project with strong citi-
zen support could use what exists today as a basis
for advancing into the future. As has been
pointed out, public administrations have no bet-
ter social objective than economic growth.
Hence, even though technology has need of
politics, politics also has need of technology.

Technology, growth and democracy are,
therefore, related terms. Democratization with-
out preductive transformation is not viable since
its economic limits are very quickly reached. At
that poinc there arises che risk that the economic
policies of democracy will be no different from
those used by authoritarianism. There is no con-
clusive foundation for asserting that there must
be a “selective affinity” becween auchoritarian
political organization and competitive participa-
tion in the international economy, as there is
between democratic political organization and
equitable development. Authoritarian organiza-
tion does not guarantee development, a fact
shown by many experiences; when it does pro-
mote development, it tends to shape an inequita-
ble kind of growth. Democratic political
organization is a necessary but not sufficient
condition for equitable economic development,
which in eturn, reinforces democratization. The
attainment of this vision requires overcoming an
unfocussed collective imaginarion and politi-
cians who frequently have no imagination at all.

The concept of technological problems as a
self-contained subject often prompts people to
make partial diagnoses and predictions. Techno-
logical innovation, incorporation and adaptation
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form part of a country’s economic and social
dynamism, which defines its potential and its
limits.

Technology is not something that is added to
other things on one side dr another. It is a rela-
tionship which implies minimum conditions of
acceptability, Quite often it is not even an arti-
fact, nor can it be purchased separately.

2. Ambiguity of the technological
impact on the region

While there are some who believe that techno-
logical innovations will tend to keep widening
the gap between the industrialized and ihe
developing countries, others postulate that this
gap actually constitutes an opportunity. For
example, Gerschenkron (1962) pointed out that
the technology acquired by the less developed
countries affords them an opportunity to grow
more rapidly and avoid some of the mistakes
made by the societies that had to travel the whole
distance on their own. This presupposes a sud-
den awakening to the world of technology.

From another point of view, the question
arises: is it possible to institute whatever policy
one wishes, in any society and at any rime?
Obviously it is not. The relevant question, then,
is: can we make our lives more modern when
there are archaic hangovers which are still pow-
erful? In reality this question is not new in Latin
America, one of whose fundamental features is
structural heterogeneity.

Technology should enable people to deal
successfully with the challenges posed both by
international trade and by the domestic markets
of the region, including the task of meering peo-
ple's basic needs. The two questions are related,
bur they are not the same. Any analysis
—especially a political one— must take account
of the natural differences between the two
markets, as well as between the types of techno-
logical solutions required. However, there is no
contradiction in making an effort to advance on
both of these fronts at the same time.

The probable effects of the incorporation of
technical change are, with few exceptions,
chiefly ambiguous, with high positive and nega-
tive potential at the same time, in view of the
difficulty of identifying the technological, eco-
nomic and social factors char bring it about.

Prominent among the latter are the policies
which the countries of the region themselves
adopt, even though these do not constitute an
independent variable of unlimited power.
There is no way to “normalize” a regional,
sectoral or regional/sectoral average. Conse-
quently the comments given below are in fact
merely well-intenctioned generalities. There are
circumstances which modify the impact of the
new technologies with regard to the availability
of resources, public policies, institutional rigidity
and the roles played by the various factors.

a) Entry into the international economy

The disparity between the developed coun-
tries and the countries of Latin America with
regard to the rate at which they introduce inno-
vations and to the capacity to adapt them to
national economies may increase the differences
in productivity which separate them ar present,
If a sudden rechnological and production gap
between the two groups were to appear, the
developing countries would have to make des-
perate efforts merely to keep from falling
further behind (Lahera and Nocheeff, 1983). It is
also possible that differentiation within the
region will be intensified.

Technology may have a considerable effect
on comparative advantages, reducing the impor-
tance of those which are based on low labour
costs and accentuating those deriving from
greater scientific and technological develop-
ment. At the same time, a careful selection of
products and technologies may contribute ro the
creation of dynamic comparative advantages.
Here it seems important to consider the high
elasticity towards protectionism of goods suc-
cessfully exported to the industrialized conn-
tries. Account should also be taken of the
world-wide tendency towards the proliferation
of niches in the most diverse markets.

The cost of the new productive systems and
the reduction of the coefficient of imports will
increase the contribution of capital goods to
imports, which will also be pressured by the
spreading demand for certain products or inputs.
At the same time, exports of basic commodities
will make themselves felt, inasmuch as the
growth of manufactured products will probably
be slower, differentiated and concentrated.
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Various metals and materials may undergo
significant shifts in the coming years. Estimates
of the consumption of metals in the coming
decades indicate relatively moderate, although
positive, rates for iron, copper, tin and lead. The
rates for aluminium, chromium, nickel and the
metals used in the manufacture of special steels
will be somewhat higher. Lastly, other metals
and materials, closely related to state-of-the-art
technologies —columbium, titanium and
gallium— will be imported ar accelerated rates.
The fact that some producers among the devel-
oping countries lack some of these new materials
will put them at a disadvantage.

For Latin America the most problematical
result that could come from technical change in
the regular transport of goods by sea-going ships
is their possible marginalization, or —which is
the same thing— the relative increase in the cost
of maritime transport, with its consequent effect
on foreign trade, comperitiveness and current
accounts {(ECLAC, 1987).

As a result of the recent wave of high oil
* prices, a series of technological advances relating
to new sources of energy came into play. If neces-
sary, these could become competitive with oil if
the price of oil increases further. This would
have a significant effect on the balance of foreign
currencies, in both the oil-exporting and the
oil-imparting countries.

The possible negative effects of biotechnol-
ogy on the region’s agriculture are beyond ques-
tion. They include such factors as the widening
gap in competitiveness with industrialized coun-
tries and the intensified competition faced by
natural products, such as sugar, when confronted
with products that include a component of tech-
nological manipulation.

The increase in agricultural yields in the
industrialized countries will generate larger sur-
pluses, which will have to be sold at low prices. It
is probable that subsidies will continue to consti-
tute a structural feacure of agriculrural policies.
Unlike what happened in the Green Revolution,
the technology of the biotechnological revolu-
tion is private property, and this fact imme-
diately poses problems of adaptation, patenting
and transfer costs.

by Internal aspects

New technologies may help to eliminate cru-
cial bottlenecks, especizlly in the modernization
of processes, and help to raise the productivity of
the rural sector, of medium-sized and smaii
enterprises and of labour in general. As has been
pointed out, technological backwardness presup-
poses the existence of reserves of productivity;
yields can be raised considerably chrough the
introduction of relatively simple innovations.

Technological options —whose validity will
depend on the market that is being catered to—
will be expanded, especially in scenarios with a
low growth rate. The shortening of the produc-
tion cycle as a result of the rapidity of innova-
tions accelerates the obsolescence of capital
goods. There may also be interesting possibili-
ties of changes in scale advantages.

Information technologies provide solutions
for a number of problems that arise at cthe var-
ious levels of public administration, especially
with regard to the large-scale processing of
information relacing to its various functions and
to the planning process. National and regional
integration may be facilitated by the use of such
technologies; decentralization may be helped to
move from the level of talk to the level of reality.

The satisfying of various basic needs —food,
energy, health, housing, wansport, personal
safety and a clean environment— may be signifi-
cantly supported through the utilization of these
new technologies. Their dissemination and
application in the context of public health will
have a positive impact on people’s life
expectancy.

An especially interesting area is that of con-
struction materials. The appearance of plastic
filler opens the possibility for more intensive
utilization; the same thing is happening in the
case of fibre-reinforced composites.

Biotechnology also offers promising possi-
bilities to Latin American agriculture. Nitrogen-
fixing in crops such as rice or maize would reduce
the amount of money spent on fertilizers. The
development of varieties that make more effi-
cient use of water would permit the farming of
new land or the better utilization of currently
used land, Fast-growing forest species may make
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a significant contribution and prevent the pro-
cesses of desertification. With regard to lives-
tock, genetic engineering is opening unforeseen

possibilities, although it is.not yet close to bear-

ing fruit. The creation of hormones, vaccines and
reproduction technology may promote the
breeding of animals with various predetermined
characteristics.

New technologies unquestionably have an
effect that is likely to cause unemployment in
those cases in which the objective is not to
increase production but to make it more effi-
cient. However, there are also sectots in which
the introduction of such technologies can
increase both productivity and employment at
the same time. This is true, for example, of small
and medium-sized enterprises, which can

increase their demand for labour if they have a
better supply of relatively inexpensive producer
goods which are simple and easy to maintain and
repair, as has already happened with the intro-
duction of electronic machines. The same can be
said of much of the informal sector, especially if
appropriate applications are developed, for
example in the improvement of hand-held
machine tools. A consideration of some impor-
tance for the evaluation of this problem is
represented by the level and modality of eco-
nomic growth chat can be attained with the new
technologies. This is so because under certain
conditions of adaptation of the fruits of technical
progress, accelerated growth of an economy can
raise the entire population’s standard of living
(Lahera and Nochteff, 1983).

Policies

1. Academic and policy approaches
concerning tecnology and
development

The relationship between technological policies
and regional development has been approached
from various points of view. There are divergen-
ces between the different approaches, but chere
are also shared features, depending on the point
of departure, the main emphasis, the policies
proposed and the development schemes they
aim at, among other variables (see the annexed
summary table).

The central problem, according to the neo-
classical theory, is technical adapration —which
is interpreted chiefly as cthe acquisition of exist-
ing technology— of the developing economies
in accordance with the international productive
specialization of each of these countries. A pre-
ferred vehicle for che transfer of rechnology is
represented by transnational corporations, a fact
which emphasizes the importance of the climate
for investment. A second channel is interna-
tional compecitiveness, which is artained by
reducing protectionism. This view is explicitly
associated with a capiralist approach to
development.

The orientation that derives from the theory
of dependency centres on the condemnacion of a
set of problems created by the technology genet-
ated in induscrialized countries: poor adaptation
to the factors found in the country and difficul-
ties relaring ro the transfer of technology (prices,
conditions, time-limits, restrictions and others).
Its recommendations for policy are weak ones:
opening of the technological package and con-
trol of the transfer process. It is implicitly asso-
ciated with a view of development that assigns a
crucial role to the public sector.

A policy answer to the theory of dependency
is the approach of adapted technology. This
holds that the developing countries should adopt
a rechnology appropriate to the resources they
possess —oriented towards capital economies
and labour-intensive— which is non-
contaminating and which will promote “another
kind of development” that is more humane. It
reveals a strong ethical inspiration, as well as a
special value placed upon participarory develop-
ment. However, its aims and aspirations are
usually unrealistic, and it fails to explore in detail
those specific aspects in which its postulates
would be valid. Its view of technical progress in
terms of an isoquantum resorted to as one



Summary table

ACADEMIC AND POLITICAL APPROACHES CONCERNING TECHNOLOGY AND DEVELOPMENT

Approaches

Point of departure

Main emphasis

Policies proposed

Model of development

Principal authors

Neoclassical

Dependency

Adapred
technology

Endogenous
nucleus

Selecrive
endogenization

Microeconomic

_Economic. Existing tech-

nology, key to producri-
vity and competitiveness,

Political economy; asym-
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pleases is an unrealistic one. Its approach to
development is an ecology-oriented and alterna-
tive one,

The idiosyncrasy of the functions of produc-
tion in the developing countries, in view of their
various characteristics, is the point of departure
of the microeconomic approximation. This
approach emphasizes the productive and rech-
nological capacity existing in the larger countries
of Latin America. Its universe consists of private
enterprises, chiefly national ones.

The problems of the endogenous nucleus of
productivity confer great importance on a coun-
try's own technological and industrial capacity,
which can enable it to grow beyond a "grotesque
imitation” of capitalist development. For attain-
ing thac goal, it prescribes the crearion of a set of
interrefated activities —including the capital-
goods sector— which will promote a basic level
of self-sustaining development and make it pos-
sible to absorb the new technological advances. It
is implicitly associated with a mixed-economy
scheme.

Close to the preceding approach is the
approach of selective endogenization, which
gives preference to the incorporation of techno-
logical knowledge into the national economy, on
the basis of a madel of industrial development
whose characteristics must be defined in demo-
cratic form. It is implicitly associated with a
mixed-economy scheme and includes substantial
State participation.

The last two approaches are based on two
fairly common assumptions: first, that selectiv-
ity in the transplanting of vechnology is possible;
and second, that there exists a capacity to evalu-
ate the technology being supplied. Although itis
a fact that lack of selectivity causes problems, the
question how to operate selectively remains
unanswered, Both of these technical assump-
tions imply that there exists, or there can be
formulated, socially shared criteria for the selec-
tion of technology and productive and social
readaptation.

2, Some elements of possible policy

Undoubtedly there are important common fac-
tors among the different areas of technological
interest outlined above. But beyond the unifying
factor of the emerging paradigm (if such a thing
exists), the discrepancies are equally significant.

The technological problems related to com-
petitiveness involve the possibilities faced by
exporters {(actual or potential) with regard to
improving supply in comparison with other
competitors throughout the world, or of creating
a niche for their products.

With regard to che internal market, it would
be necessary to follow a policy oriented towards
very specific problems: healch, housing and edu-
cation, among others. The main problem in this
case is not so much competitiveness as efficiency.
In the case of small-scale production, it is neces-
sary to find appropriate technology, in addition
to ensuring financial viability and State support
for small producers, including the elimination of
the institutional barriers that prevent their entry
into markets. Organization, participation and
self-management are also important,

With regard w the factors promoting the
pracess of incorporation of technical change, it is
beyond question that the private sector plays a
fundamental role with regard to entry into inter-
national competition. Furthermore, small entes-
prises are, by definition, private firms.

It is also true that che State has an irreplacea-
ble role to play in the progressive satisfying of
basic needs. However, the State’s role goes con-
siderably further, for various reasons:

— There are areas in which the principal
demand for the incorporated technology
comes from the public sector.

— Research capacity and careers for
researchers ate usually found in universities,
whose financing comes largely from the
public sector.

— Centres for research and applied technology
in various fields, especially in agriculture,
belong mostly to the public sector.

— The State has greater bargaining power,
especially if it knows what it wants and
decides to go after it, which, in any case, is
not usual.

— A high percentage of operations with tech-
nological content are concentrared in the
State and in transnational cotporations,
including atypical markets.

— The mere taking of coherent action by the
State would bring a substantial increase in
the efficiency with which the scanty funds
allocated to technological innovation are
utilized.
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It is important to avoid an Atlas complex:
the State cannot and should not do everything,
for technical, political, economic and social rea-
sons. The private sector has a decisive role to
play in che design and application of technologi-
cal strategy, as well as in the discribution of
currently available resources. The promotion of
the entrepreneurial spirit is essential, beyond
the forms assumed by the ownership of firms. At
the same time, the age-old contradictions
between planning and the market may be over-
come in relation to technology as well. It should
be mentioned thar chere have been no successful
cases of productive transformation in which
there was not some link between the public and
private sectors.

Industrial policy should distinguish between
the various integrated industrial complexes: the
motivating industry in each case, as well as the
common technical base, where appropriate. The
sectoral emphasis will vary from one country to
another, but attention must be given to consider-
ations relating to the preferred carriers of tech-
nical change. This implies a clear industrtal
policy, particularly with respect to capital goods.

It is important to design nat merely techno-
logical plans but industrial plans with a techno-
logical content, as was perceptively put by Carlos
Aguirre, head of the Technological Policy
Department of the Board of the Cartagena
Agreement (JUNAC). Policies of this kind can-
not be defined by National Councils for Science
and Technology —art least their names would
have to be changed. The preferred mechanism
for the incorporation of innovations is invest-
ment, and the rate of investment has fallen
sharply in Larin America, partly because of the
troubled sitvation of the foreign financing sec-
tor. Bringing about a reduction in existing inter-
est rates or a decrease in the principal of the debt
will be a prerequisite for any rechnological
policy.

With regard to meeting basic needs, we must
take a normative approach, whereby society will
set goals for the population as a whole or for
particutar sectors, These “privileged areas of
demand” can be met with a significant contribu-
tion by technology.

Regional, national and international tele-
communications form the indispensable basis
for the application of new technologies. The

relevant policies must be based from the outset
on a rationalization of these systems, as has been
pointed out by Carlota Pérez (1985).

It is essential to maximize the internal
capacity for crearing and adapting technology,
within limits which are consistent with the
opportunity cost for the country. Among the
factors required for such an effect the most
prominent are the countsy’s engineering capac-
ity and che existence of specialized personnel,
This presupposes increasing the supply of
skilled human resources; preventing the brain
drain; baving an adequate knowledge of the
country's national resources and of the techno-
logical options for their exploitation; and meet-
ing important financial requirements (Katz,
1980). The advance of technology is not homo-
geneous; ic actually involves a front of positions
along which there is discontinuous and unequal
advance, even though it is influenced by the
evolution of the general situation. From ancther
point of view, an understanding of the direction
and significance of the advance requires a knowl-
edge of the front in its entirety.

A country's capacity to copy and adapt will,
in general, impose increasingly severe require-
ments, alchough there are exceptions, such as
biotechnology. The international competition
that exists in the various sectors related to the
new technologies is excensive and intense in
some cases and almost non-existent in others
{Nochteff, 1987).

The system of patents should be revised in
accordance with criteria that will combine the
necessary protection of intellectual property and
its fruirs with the possibility of efficient dissemi-
nation of technological knowledge (Katz, 1980).

Various experiences prove that a technologi-
cal policy is conceivable only if it is closely corre-
lated with a scientific policy. Failure to manage
the scientific rationale of technological innova-
tion brings the penalty of becoming a mere
acceptor of prices, dependent on the decisions
taken by others concerning production and the
oriencation of markets. Technological intelli-
gence constitutes a particularly suitable route
when the technology is commercially available
and when chere s a possibility of taking advan-
tage of it on the basis of development of the
nation’s engineering capacity. The cransfer of
technology is 2 training and information channel
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of grear importance, provided that there is an
actual transfer, that is to say, provided that the
technology is eventually mascered in its substan-
tial and operational aspects by the country
acquiring it.

With respect to the technology incorporated
into equipment, special care must be taken, since
this often initiates chains of technological deter-
minarion whose cost keeps increasing. In this
case too, the relationship will be continuous,
although it will be increasingly burdensome for
the recipient country (Lahera and Nochteff,
1983).

New technologies constitute a particularly
favourable field for international co-operation
between countries and institutions of the third
world in general and of Latin America in particu-
lar. The similarity of che problems faced by the
various groups of countries, as well as the neces-
sity of achieving essential critical scales and criti-
cal masses, should stimulate such co-operation
both in development and in the incorporation of
this technology.

Transnational enterprises must adapt them-
selves to national development policies, objec-
tives and priorities, contributing to the creation
and strengthening of the reciptent countries’
scientific and technological capacity. For that
purpose, it is indispensable that the recipient
countries should define their objeccives and
priorities and should specify the particular con-
tribution to be made by the transnacional enter-
prises. Once the role of these enterprises has
been determined, co-operation may be actively
sought both from those alteady established in
the country and from others of various sizes and
origins. Policies governing foreign investment
must be selective and active,

Negotiation with transnational enterprises
is usually complex and not necessatily easy: how-
ever, there are points of agreement becween the
optimization of the firm's profits and che
achievement of national objectives. The estab-
lishmenc of clear priorities and clear rules of the
game for each case wilt facilitate the search for
an underscanding.

3. Two unsuccessful experiments

The main results achieved with the system of
control over the transfer of technology relate to
the balance of payments, not to technological

problems. The application of the various
régimes seems to have resulted in a decrease in
the annual rate of payments for technology, as
well as a decrease in the significance of these
payments as a share of the recipient country's
rotal expores. At the same time, State interven-
tion has improved the recipient enterprises’
capacity to recognize and resist the imposition of
unfavourable contract terms; the time-limits of
the contracts have also been shortened (Correa,
1983).

There is one point which is cansing concern
to the organizations responsible for science and
technology in Latin America. In many countries
chere have been notable advances in the formu-
lation of ad hoc national plans, which have inter
alia the merit of making public opinion aware of
the situation, making analysis more homogene-
ous and providing common foundations for
action by various participants. On the other
hand, there is a limited —and perhaps already
neatly exhausted— area in which measures for
the co-ordination or the non-traumatic realloca-
tion of resources can serve to promote effective
advances. The organizations are teady, the rela-
tionships between the objectives are complete
and well-grounded; the lines on the organiza-
tional charts are not dotted lines but are straight
and clear. And yet problems continue to exist.

In genetal, national systems lack che essen-
tial resources. Nacional plans for science and
technology frequently appear as an unintegrated
aanex to development plans. The link to the
production appararus is weak or non-existent.
There is a lack of political will; meanwhile, regu-
lations and institutions proliferate uncil they
reach the proportions of the map in the short
story by Borges, which was drawn on a scale
equal to that of the real world. The administra-
tors of such organizations are very well aware of
these problems. They wonder whether laws are
enough. Technology cannot be separaced from
the productive apparatus, nor from the satisfac-
tion of basic needs, nor from basic research. The
scientific and technological system may be able
to co-ordinate, to produce incentives, to provide
subsidies and the like, but it cannot replace scien-
tific and technological activities.

As has been pointed out; "After a hegemony
that has lasted a whole decade in Latin American
thinking about scientific and technological pol-
icy, the systems approach has completed its cycle



TECHNICAL CHANGE AND PRODUCTIVE RESTRUCTURING / £ Lahera 45

of development. Its principal coatributions have
been extensively disseminated and incorporated
into the theory and practice of scientific and
technological policy, and it may be said that they
have laid the foundations for new approaches to
be used in the fucure... It does not seem approp-
riate to go on developing abstract conceptual
models and global schemes of the scientific and
technological system. There is little that can be
added to whar already exists in this field... Some
applications of the systems approach at the sec-

toral level continue to produce interesting
results, but they will probably reach the limit of
their usefulness in the near future” (Sagasti,
1983),

It therefore seems inevitable that we must
go further and place the debate on technology
within the framework required by new circum-
stances —in other words, 2 framework of pro-
ductive restructuring of the Latin American
economy.
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